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© Method of providing a metal pattern on glass in an electroless process. 



© Metal patterns (15) can be provided on a glass 
substrate (1) in an electroless process by modifying 
the substrate with a silane layer (3), locally removing 
said layer with a laser or UV-ozone treatment and 
selectively nucleating the remaining silane layer in a 
polymer-stabilized Pd sol. Neither a photoresist nor 
organic solvents are used. The method is very suit- 
able for the manufacture of the black matrix on a 
passive plate for a LCD, or on panels of other flat 
colour displays, such as flat cathode ray tubes. 
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The invention relates to a method of providing 
a metal pattern on a glass substrate in an elec- 
troless process, in which method the substrate is 
provided with a silane layer which is subsequently 
exposed to actinic radiation in accordance with a 
pattern, after which the substrate is brought into 
contact with a aqueous metal-salt solution, thereby 
forming the metal pattern on the unexposed areas 
of the substrate. 

The invention relates in particular to a method 
of manufacturing a black matrix of metal on a 
passive plate of a liquid crystal display device. 

Electroless or chemical metallization is a sim- 
ple and inexpensive method of metallizing dielec- 
tric substrates such as glass and synthetic resins. 
For this purpose electroless metallization baths, 
such as copper and nickel baths, are used which 
comprise complexed metal ions and a reducing 
agent. On catalytic surfaces the metal ions are 
reduced to metal. In general, metallic Pd nuclei are 
provided on the surface to be metallized in order to 
render the surface catalytic. In a standard proce- 
dure the substrate to be metallized is nucleated 
beforehand (termed activation) by bringing the sub- 
strate into contact with either aqueous solutions of, 
in succession, SnCI 2 and PdCb or with a colloidal 
SnPd dispersion. As a result thereof Pd nuclei are 
formed on the surface to be metallized. Subse- 
quently, the activated surface is immersed in an 
electroless metallization bath, causing the surface 
to be metallized. Said activation methods are non- 
selective, i.e. the entire substrate surface, such as 
glass, is nucleated and hence metallized. These 
activation methods, in which the strongly reducing 
formaldehyde is used as the reducing agent, can 
suitably be used for electroless copper. However, 
for most electroless nickel baths said activation 
methods are less suitable due to the reduced reac- 
tivity of the reducing agents, for example hypo- 
phosphite, used in these baths. This is caused by 
adsorbed Sn 4+ particles which are used as stabiliz- 
ers in electroless nickel baths, but which also in- 
hibit the oxidation of the reducing agent. 

In electronic applications, selective or patterned 
metallization is often desired. This can be attained 
in various ways. In a subtractive process, first a 
uniform metal layer having the desired thickness is 
deposited on the substrate. Subsequently, a 
photoresist layer is provided which is exposed in 
accordance with a pattern and developed, thereby 
forming a pattern in the resist layer. Finally, the 
metal layer is etched selectively after which the 
resist layer is stripped off. In an additive process 
the substrate is activated with catalytic Pd nuclei. 
Subsequently, a photoresist layer is provided on 
the substrate, exposed in accordance with a pattern 
and developed, thereby forming a pattern in the 
resist layer. Subsequently, the surface is immersed 



in an electroless metallization bath, in which pro- 
cess metal is deposited in the desired thickness in 
the apertures of the resist pattern. Finally, the resist 
layer is stripped off and the Pd nuclei are removed 

5 by a short etching treatment. Both processes have 
the disadvantage that they require a relatively large 
number of process steps and involve the use of 
chemicals which are harmful to the environment, 
such as the resist stripper and the metal-etching 

w bath. In addition, the provision of resist layers on 
large glass surfaces is no easy matter. 

It is also known to apply a Pd-acetate film to a 
glass plate by means of spin coating, which film is 
locally decomposed to metallic palladium by 

75 means of a laser. The Pd acetate on the unex- 
posed parts is subsequently removed. The pattern 
of Pd nuclei thus formed is then metallized in a 
electroless nickel or copper bath. The disadvantage 
of this method is the relatively large number of 

20 process steps and the high laser power necessary 
to decompose the Pd acetate. Consequently, the 
treatment of large glass surfaces is very time- 
consuming. 

In United States Patent Specification US 

25 4,996,075 a description is given of a method of 
depositing a very thin silver film in accordance with 
a pattern on a Si02 surface. In this method the 
surface is treated with a solution of a silane with a 
vinyl or acetylene group in an organic solvent such 

30 as carbon tetrachloride and chloroform. In this 
treatment a mbnomolecular silane layer is formed 
on the SiC>2 surface, i.e. a silane layer having a 
thickness equal to the length of the silane molecule 
is formed. Local irradiation of the silane layer with a 

35 electron beam causes the vinyl or acetylene 
groups to be chemically bonded to one another, 
thereby forming a polymer layer, and hence to be 
selectively deactivated. Subsequently, the surface 
is first immersed in a solution of diborane in THF 

40 and then in an alkaline solution of hydrogen perox- 
ide, so that the unexposed vinyl groups are con- 
verted to hydroxyl groups. Subsequently the 
hydroxyl groups are converted to aldehyde groups. 
A treatment with an aqueous silver nitrate solution 

45 causes the silver ions to be reduced by the al- 
dehyde groups to metallic silver, thereby forming a 
patterned silver layer having a thickness of one 
atom layer in the unexposed areas. A second mon- 
omolecular layer of vinyl silane can be formed on 

so the silver oxide layer obtained by spontaneous 
conversion of the monoatomic silver layer to a 
monomolecular silver oxide layer, after which the 
above steps for converting vinyl groups via 
hydroxyl groups into aldehyde groups are repeat- 

55 ed. Subsequently a second treatment with a aque- 
ous silver nitrate solution is carried out, which 
results in the formation of a second monomolecular 
silver oxide layer. By repeating these steps many 
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times an alternating laminate of monolayers of 
silane and monolayers of silver oxide is obtained. 

A disadvantage of the known method is the 
large number of process steps required to obtain a 
metal pattern having of sufficient layer thickness, 
for example 0.1 u.m or more, so that the layer is 
optically tight and/or has a sufficiently low electric 
resistance. Another disadvantage is the use of 
harmful organic solvents as a solvent for the 
silanes with a vinyl or acetylene group. A further 
disadvantage is formed by the fact that the pro- 
posed irradiation of the silane layer causes said 
layer to be deactivated by mutual bonding of the 
vinyl or acetylene groups, thereby forming a poly- 
mer layer which covers the Si02 surface. This 
polymer top layer cannot easily be removed and is 
often undesired. Due to said polymer layer the 
Si02 surface is inaccessible to other surface reac- 
tions or causes, for example, bonding problems 
with other layers to be provided. 

It is an object of the invention to provide, inter 
alia, a method of providing a metal pattern on a 
glass substrate in a electroless process comprising 
relatively few process steps, and without using 
photoresist layers and organic solvents. A further 
object of the invention is to provide a method 
which can suitably be used for the patterned metal- 
lization of relatively large glass surfaces of, for 
example, 25 x 40 cm. A still further object of the 
invention is to provide a method which can suitably 
be used for an electroless nickel bath. 

These objects are achieved by a method as 
described in the opening paragraph, which is char- 
acterized in that the silane layer is provided from a 
aqueous solution of silane and in that, during pat- 
terned irradiation, the silane layer is removed down 
to the substrate in the irradiated areas, after which 
the substrate is brought into contact with a Pd sol 
which is stabilized with a water-soluble polymer 
and, subsequently, the non-irradiated areas of the 
substrate are metallized in an electroless metal- 
lization bath, thereby forming the metal pattern. In 
this connection, the term "sol" is to be understood 
to mean a colloidal dispersion of Pd in water. The 
method is based on the observation that Pd par- 
ticles which are stabilized with water-soluble poly- 
mers do not adsorb on glass surfaces, whereas on 
materials other than glass an excellent Pd coating 
is obtained. Surface modification of the glass sur- 
face by applying even monolayers of another ma- 
terial can influence the adsorption properties of the 
Pd nuclei. A glass surface can very suitably be 
modified by means of various silanes which form a 
chemical bond with the glass surface. Selective 
adsorption of Pd nuclei from polymer-stabilized Pd 
sols is attained by patterning the silane (mono)- 
layer. The pattern in the silane layer is obtained by 
locally removing the silane layer* by means of ac- 



tinic radiation, for example using an ArF excimer 
laser, an oxygen plasma or an UV ozone treatment 
using a (shadow) mask or template. In places 
where the silane layer is removed, i.e. on the clean 

5 glass surface, no adsorption of Pd nuclei takes 
place, but at the silane layer adsorption of Pd 
nuclei does take place. The pattern of Pd nuclei is 
subsequently metallized in a electroless metalliza- 
tion bath, thereby forming the metal pattern. By 

70 means of said method a very high density of Pd 
nuclei of 2.1 0 15 Pd atoms per cm 2 is obtained, 
which leads to a very good initiation of not only 
electroless copper baths but also all less reactive 
electroless nickel baths which are commercially 

75 available. The high density of Pd nuclei also brings 
about a very satisfactory adhesion of the copper or 
nickel layer as well as a high selectivity for the 
metallization of the unexposed places relative to 
the exposed places. In this connection, it is possi- 

20 ble to substitute glass by quartz, quartz glass and 
glass ceramic such as Macor™ . Also said latter 
materials are not activated by a polymer-stabilized 
Pd sol, but they are activated by the known SnPd 
sols and by SnCI 2 /PdCI 2 activation. 

25 Said Pd sol can be prepared by adding a suitable 
reducing agent, such as H3PO2 and dimethyl 
aminoborane, to an aqueous HCI-containing solu- 
tion of a Pd salt, such as PdCk, Pd nitrate and Pd 
acetate, causing metallic Pd tn be formed, said 

30 solution also comprising a water-soluble polymer 
which stabilizes the sol. Steric hindrance of the 
polymer chains on the Pd particles precludes floc- 
culation of said particles. 

Suitable, water-soluble polymers are polyvinyl 

35 alcohol (PVA) and polyvinyl pyrrolidone (PVP). In 
the case of PVA a heterodisperse sol is obtained 
having particles ranging from 2-10 nm. When PVP 
is used a monodisperse sol is formed having par- 
ticles of 2 nm. A particle of 2 nm contains approxi- 

40 mately 500 Pd atoms. The molecular weight and 
the polymer concentration are chosen to be such 
that per Pd particle one polymer chain is adsorbed 
at said particle. Preferably, PVP having an average 
molecular weight of approximately 10,000 is used 

45 (for example K-15 obtainable from Fluka). A rela- 
tively low average molecular weight in combination 
with said small particles brings about a high den- 
sity of not only Pd nuclei on the substrate, resulting 
in an excellent initiation of the electroless metal- 
so lization, but also nickel nuclei. Pd-PVP sols are 
more stable than Pd-PVA sols, so that the former 
sol has a longer life cycle. By virtue thereof a 
concentrated stock solution of a Pd-PVP sol can be 
prepared which is diluted, for example 10 x, before 

55 use. Another advantage of PVP relative to PVA is 
that the formation of foam in the nucleating solution 
is reduced. 
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In accordance with the invention, aqueous solu- 
tions of silane are used to avoid the use of un- 
desirable organic solvents. Suitable silanes are 
water-soluble aminosilanes comprising at least one 
alkoxy group. Said silanes include those complying 
with the formula 



R 3 NH(CH 2 ) 3 SiR 1 2 (OR 2 ) 



where 




R 1 = 


CH 3l C2H5, methoxy or ethoxy and 


R 2 = 


CH 3 or C2H5 


R 3 = 


H, CH 3 , C2H5 or (CHsJmNHR 4 


R 4 = 


H, CH 3 or C2H5 and 


m = 


1 , 2 or 3. 


Suitable representatives are 3-aminopropyl triethox- 


ysilane 


and N-(2-aminoethyl)-3-aminopropyl 



trimethoxysilane. An example of a substance which 
can also suitably be used is 3-aminopropyl 
dimethylmethoxysilane. The concentration of the 
silane used in water is not critical and ranges, for 
example, between 0.1 and 3 % by weight. The 
immersion time of the substrate in the silane solu- 
tion is not critical either for the subsequent Pd 
adsorption. One of the alkoxy groups of the silane 
molecule reacts with a hydroxy group of the glass 
surface and brings about a chemical bond. Of 
course, prior to silanation, the glass surface must 
be cleaned to a sufficient degree. 

The patterned removal of the silane layer is 
preferably effected by means of an UV-ozone treat- 
ment. A commercially available UV-ozone reactor 
comprises a low-pressure mercury discharge lamp 
generating two relevant wavelengths, namely 
185nm and 254 nm. The UV light having a 
wavelength of 185 nm is absorbed by oxygen from 
the atmosphere and generates ozone which, subse- 
quently, absorbs the 254 nm radiation thereby for- 
ming atomic oxygen. In said atmosphere it takes 
two minutes to completely remove the silane layer 
from the glass surface at a temperature of 25 • C. 
A material which is inert under said conditions is 
used as the mask, for example a foil of stainless 
steel which is provided with apertures having the 
desired pattern. During the UV-ozone treatment the 
silanated glass surface is covered with said foil 
which is provided with apertures. In the exposed 
parts of the glass surface, which correspond to the 
apertures in the foil, the silane layer is removed 
down to the glass. In said parts no nucleation takes 
place in the subsequent activation treatment and 
said parts are not metallized. In principle, other 
methods of locally removing the silane layer can 
alternatively be used, for example a method em- 
ploying a oxygen plasma and a mask or by means 
of local exposure using a laser light beam as 
generated by, for example, an ArF excimer laser 
(wavelength 198 nm). 



As stated above, the number of Pd atoms 
adsorbed at the glass surface amounts to 2.1 0 15 
per cm 2 if the method in accordance with the 
invention is used. If Pd-PVA sols are used a den- 

5 sity of 3.10 15 Pd atoms per cm 2 is attained. Said 
values are determined by means of XRF (X-ray 
fluorescence). Such a surface has a very catalytic 
effect and leads to a reliable electroless metal- 
lization process, even in the case of less reactive 

70 electroless nickel baths. All known electroless nick- 
el baths can be used, for example nickel baths on 
the basis of glycine, succinate, pyrophosphate and 
citrate. Use can also be made of the known com- 
mercially available baths, such as Shipley 65™ , 

75 OMI Enplate 426™, Shipley Niposit 468™, Enlyte 
512 and 514™ . In addition to a nickel salt such a 
bath always comprises a reducing agent such as 
hypophosphite or dimethyl aminoborane. Frequent- 
ly, stabilizers such as sulphur compounds or lead 

20 salts are present to preclude the spontaneous de- 
position of nickel. 

The method in accordance with the invention is 
particularly suitable for the manufacture of a black 
matrix of metal on a passive plate of a liquid 

25 crystal display device (LCD), in particular for pas- 
sive plates having relatively large dimensions of, 
for example, 25 x 40 cm. The black matrix im- 
proves the contrast between the three colour filters 
red, green and blue of the colour filter pattern.. 

30 Generally, a thin chromium film is used for this 
purpose in which apertures are formed in a 
photolithographic process, i.e. providing the 
photoresist, exposing, developing, etching and 
stripping off the resist. Said apertures constitute 

35 the pixels of the passive plate of the LCD and have 
dimensions of for example 50 x 70 urn. In accor- 
dance with the invention, a cleaned glass plate is 
treated with an aqueous solution of a silane, there- 
by forming a (monomolecular) layer of silane on 

40 the glass plate. The treated glass plate is covered 
with a mask having apertures with dimensions 
equal to the dimensions of the pixels. In an UV- 
ozone reactor the silane layer is removed from the 
supporting plate at the location of the mask ap- 

45 ertures. Subsequently, a activation treatment using 
a Pd Sol which is stabilized with a water-soluble 
polymer takes place. Then the unexposed areas 
are nickel plated by means of an electroless nickel 
bath, thereby forming said black matrix. At a thick- 

50 ness of 0.1 urn, the nickel layer is optically tight. 
The method in accordance with the invention is 
completely additive and, in addition, no use is 
made of photoresists and developers and etchants 
which are harmful to the environment. The colour 

55 filters are provided in the apertures by means of, 
for example, screen printing, ink-jet printing or 
lithographic techniques. After the colour filters are 
provided an equalizing layer and a ITO layer are 
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successively provided. 

The method in accordance with the invention is 
also suitable for the manufacture of a black matrix 
of metal on face plates of other flat colour displays, 
such as flat cathode ray tubes. 
The method in accordance with the invention is 
also suitable for the manufacture of metal elec- 
trodes on glass selection plates of a electron fiber 
display such as described in European patent app- 
plication EP-A-400750. 

Other applications of the method in accordance 
with the invention include the manufacture of con- 
ductor patterns for chip-on-glass and copper pat- 
terns for coils in minimotors. 

The invention will be explained in greater detail 
by means of an exemplary embodiment and with 
reference to a drawing in which Fig. 1 diagrammati- 
cally shows the process steps of the method in 
accordance with the invention. 

Exemplary embodiment 

A polymer-stabilized Pd sol which can suitably 
be used in the method in accordance with the 
invention is prepared as follows. A quantity of 0.6 
ml of a PdCI 2 solution consisting of 10 g/l of PdCb 
and 350 ml/l of concentrated hydrochloric acid in 
water is diluted with 38,4 ml of water. A quantity of 
0.07 ml of a 1 wt.% polyvinyl pyrrolidone (PVP) 
solution in water is added to this solution. Said PVP 
is obtained from Fluka, type K-15, and has an 
average molecular weight of 10,000. Subsequently 
1 ml of a 0,625 molar H3PO2 solution is added 
while stirring. The Pd sol formed is monodisperse 
with particles of 2 nm and is used as an activating 
solution. 

Fig. 1 diagrammatically shows the process 
steps of the method in accordance with the inven- 
tion, the glass test substrate and the layers to be 
provided being diagrammatically shown in cross- 
section. 

A borosilicate glass plate 1 (Fig. 1A) having 
dimensions of 35 x 35 mm is used as the test 
substrate. Said test substrate is cleaned with an 
aqueous solution comprising 20 g of sodium glu- 
conate, 25 g of sodium hydroxide and 3 g of 
Tensagex™ (wetting agent) per litre. 

After rinsing with demineralized water the test 
substrate is immersed in a 0.3 wt. % solution of 3- 
aminopropyl triethoxysilane (A0750 obtainable from 
Petrarch) in water for 1 minute. By the reaction of a 
ethoxy group of said silane with an -SiOH group of 
the glass surface a silane layer 3 having a thick- 
ness of approximately 1-5 nm is formed on the 
glass surface. The silane used comprises three 
reactive ethoxy groups, so that the silane layer 
consists of a three-dimensional network 
(polysiloxane). If two ethoxy groups of said silane 



are substituted by methyl groups (A0735 available 
from Petrarch) a monolayer of said silane is formed 
on the glass surface. The modified test substrate is 
rinsed with demineralized water and dried. 

5 On the modified test substrate there is pro- 

vided a mask 5 (Fig. 1B) consisting of a 100 um 
thick foil of Invar™ (NiFe alloy comprising 36 wt.% 
of Ni), in which a pattern of circular holes 7 having 
a diameter of 100 um and a pitch of 200 um is 

10 etched. The test substrate which is covered with 
the mask is placed in a UV-ozone reactor 
(manufactured by Samco UV-1) at a temperature of 
125' C for 5 minutes. The arrows 9 denote the UV 
radiation. In the UV-ozone treatment the silane lay- 

75 er is completely removed in the exposed areas 1 1 
(Fig. 1C). 

Subsequently, the test substrate is immersed 
in the above-mentioned activating solution of PVP- 
stabilized Pd sol for 4 minutes. Pd nuclei 13 are. 

20 formed in the unexposed areas of the test sub- 
strate (Fig. 1D). Said nucleation is selective: in the 
exposed areas there are no Pd nuclei. Surface 
analysis using TEM (Transmission Electron Micro- 
scopy) shows that the Pd nuclei have a dimaeter of 

25 2 nm. XRF analysis shows a degree of coverage of 
2.1 0 15 adsorbed Pd atoms per cm 2 . 

The activating treatment is followed by rinsing 
in demineralized water, after which the activated 
test substrate is introduced into a electroless nickel 

30 bath comprising 20 g of NiCb, 16 g of sodium 
succinate, 10 g of sodium hypophosphite and 2 g 
of sodium acetate per litre of water. The nickel bath 
is acidified with HCI to a pH-value of 4.5 and has a 
temperature of 70 ' C. After three minutes a nickel 

35 layer 15 (Fig. 1E) having a layer thickness of 0.2 
um is obtained in the unexposed areas of the test 
substrate. In the circular exposed areas 11 no 
nickel is formed. In this manner, a patterned nickel 
layer having circular apertures with a diameter of 

40 100 um which correspond to the pattern in the 
mask is formed on the glass test substrate. The 
adhesion of the nickel layer to the glass surface 
satisfies the requirements of the tape test. 

In the same manner as described above a 

45 glass supporting plate, having dimensions of 25 x 
40 cm, for an LCD is provided with a black matrix, 
a mask having apertures of 50 x 70 um which 
correspond to the dimensions of the pixels being 
used. The nickel pattern formed on the supporting 

so plate forms the black matrix. 

The method in accordance with the invention 
comprises four fundamental process steps, namely 
silanating the glass surface, irradiating in accor- 
dance with a pattern, selectively activating with a 

55 stabilized Pd sol and electroless metallization in, 
for example, a nickel bath. This method enables a 
metal pattern to be provided on relatively large 
glass substrates in a electroless process compris- 



5 



9 



EP 0 577 187 A1 



10 



ing relatively few process steps and without using 
photoresists, developing liquids and organic sol- 
vents. Silanation and activation take place in aque- 
ous solutions. A reliable electroless metallization 
process is obtained by virtue of the high density of 
the Pd nuclei attained during the activating treat- 
ment. 

Claims 

1. A method of providing a metal pattern on a 
glass substrate in an electroless process, in 
which method the substrate is provided with a 
silane layer which is subsequently exposed to 
actinic radiation in accordance with a pattern, 
after which the substrate is brought into con- 
tact with a aqueous metal-salt solution, thereby 
forming the metal pattern on the unexposed 
areas of the substrate, characterized in that the 
silane layer is provided from a aqueous solu- 
tion of silane and in that, during patterned 
irradiation, the silane layer is removed down to 
the substrate in the irradiated areas, after 
which the substrate is brought into contact with 
a Pd Sol which is stabilized with a water- 
soluble polymer and, subsequently, the non- 
irradiated areas of the substrate are metallized 
in a electroless metallization bath, thereby for- 
ming the metal pattern. 

2. A method as claimed in Claim 1 , characterized 
in that the Pd sol is stabilized with a polymer 
selected from the group formed by polyvinyl 
alcohol and polyvinyl pyrrolidone. 

3. A method as claimed in Claim 1 , characterized 
in that an alkoxy aminosilane is used as the 
silane. 

4. A method as claimed in Claim 3, characterized 
in that the silane is selected from the group 
formed by 3-aminopropyl triethoxysilane and 
N-(2-aminoethyl)-3-aminopropyl trimethox- 
ysilane. 

5. A method as claimed in Claim 1 , characterized 
in that patterned irradiation takes place by an 
UV-ozone treatment and by using a mask on 
the substrate. 

6. A method as claimed in Claim 1, characterized 
in that a electroless nickel bath is used as the 
metallization bath. 

7. A method of manufacturing a black matrix of 
metal on a passive plate of a liquid crystal 
display device by using the method as claimed 
in Claim 1, patterned irradiation by an UV- 



ozone treatment being carried out while using 
a mask on the passive plate, said black matrix 
being formed by using a electroless nickel 
bath. 

5 



70 



75 



20 



25 



30 



35 



40 



45 



50 



EP 0 577 187 A1 




a 




; fig. 1 



7 



Application Number 

EP 93 20 1804 



DOCUMENTS CONSIDERED TO BE RELEVANT 




Category 


Citation of document with indication, where appropriate, 
of relevant passages 


Relevant 
to claim 


CLASSIFICATION OF THE 
APPLICATION (Int. O.S ) 


A 

A 
A 


JOURNAL OF ELECTROCHEMICAL SOCIETY 
vol. 139, no. 6, June 1996, MANCHESTER, 
NH US 

pages 1677 - 1680 , XP324420 
J.M. CALVERT ET AL. 'Deep Ultraviolet 
Lithography of Monolayer Films with 
Selective Electroless Metallization' 

* figure 1 * 

PATENT ABSTRACTS OF JAPAN 
vol. 11, no. 24 (C-399)23 January 1987 
& JP-A-61 199 071 ( HITACHI CHEM CO LTD ) 
3 September 1986 

* abstract * 

Database INSPEC, Institute of Electrical 
Engineers, London UK, 
INSPEC Nr. 3563411 

* abstract * 

& CHEMTR0NICS (UK) 

vol. 4, no. 3, 3eotember 1989, 

pages 202 - 208 

H. ESROM ET AL. 'VUV Light-Induced 
ucpub i biun oi ro i I du i urn using an 

Incoherent Xe/sub 2/* Excimer Source 1 


1-7 

1-7 
1-7 


C03C17/38 
G03F7/075 


TECHNICAL FIELDS 
SEARCHED (Int. a. J ) 


C03C 

G03F 


The present search report has been drawn op for all diims 


Placs«fMarck Etato mt i i^lUli ■ «f U> md bate 

THE HAGUE 05 OCTOBER 1993 OUPART J-M.B. 


CATEGORY OF CITED DOCUMENTS T : theory or prindple underlying the Invention 

E : earlier patent document, but pu Wished on, or 
X : particularly relevant tf taken iJone after the filing date 
Y : particoUrly relevant if combined with another D : document dte* In the application 
document of the same category L : document dted for other reasons 

A : technological background . 

0 : non-written dlsdosare A : member of the same patent family, corresponding 
P : Intermediate document document 



